
Dengue Hemorrhagic Fever (DHF) in Bangkok:

Correlation of Monthly Incidence Rates

with Total Yearly Incidence Rates

Donald S. Burke, MAJ, MCPrincipal Investigators:

OBJECTIVE: To correlate monthly incidence rates of DHF with total yearly
incidence rates.

BACKGROUND: The peak incidence of reported cases of DHF in Bangkok regularly
occurs during the rainy season, usually during the months of July, Augustso or
September. The peak number of reported cases during a severe epidemic season
may reach over 1000 cases per month and over 5000 cases for the entire year.
Case incidence rates typically decline late in the rainy season and continue to
decline during the cool season to reach a nadir usually during the subsequent
February or March.

Total reported cases during a severe DHF year may be as much as ten fold
greater than during a mild year, yet factors governing yearly incidence rates of
DHF remain poorly understood. Although the temporal association of peak DHF
incidence rates with the rainy season is self-evident, to date there has been
no quantitative evidence that the amount of rain during the rainy season influ-
ences peak case rates. Other factors which may govern the severity of a given
DHF season remain totally obscure.

Since the late 1950's records have been maintained of the number of cases
of DHF occurring per month in the Bangkok-Thonburi metropolitan area by the Thai
Ministry of Public Health.

In the early 1960's clear diagnostic criteria for DHF were establishedpland
in Aprill962 a highly efficient system of surveillance was also introduced'.,

With over 16 years of reliable monthly DHF incidence reports available to us,
we sought to examine the data for evidence of an association between monthly and

yearly incidence rates.

METHOOS: The raw data used in this analysis came from files maintained in the
Ministry of Public Health and is presented in Table I. Ministry data was incom-
plete for the 16 months, September 1964 through December 1965; for these months
graphic records kept by our laboratory were the source of the number of cases

reported per month.

To evaluate the data for correlations between monthly and yearly incidence
rates, the monthly incidence rate for a given month was defined as the indepen-
dent variable and the yearly incidence rate for that year as the dependent varia-ble. 

For example, for each of sixteen March incidence rates set as independent
variables (X ), there was a corresponding yearly incidence rate set as a depen-
dent variablR (Y ) (Figure A). A liner regression analysis was then performed,
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and the y intercept (b), slope (m) and correlation cc-efficient (r) were com-puted. 
The same analysis was done for 8 months of the precedcnt year9 12 months

of tb.e index year, and 8 months the subsequent "DRF year."

RESULTS: Mean monthly case incidence rates for the years 1963-1978 are pre-
sent:ed in Figure lA, and the average ranking of the number of DHF c.aees per
month is presented in Figure lB. From both of these curves it can be see.n that
C8.se incidence rates of DHF have a nadir in February or March; this was the
basis for defining the "DHF-yearll as beginning :in March and ending in February n

As expected, the total number of cases of DHF during a given year was
strongly associated with the case incidence rate during the peak months of thatyear. 

For example, the number of cases during a DHF year is plotted against
the number of cases reported during the September of that year for the years
1962-1978 in Figure 2B. A correlation coefficient (r) of .942 (p < .001) is
obtained, Correlation coefficients obtaine.d by analysis of monthly vs "DHF 'yea-r'"
yearly incidence rates for 8 months of the preceding year, the 12 months of the
index year and 8 months of the. subsequent year, are plotted by month in Figure
Ill. A smooth curve is obtained with a positive slope first clear.ly detec:table
bet.ween October and February of the preceding DHF year. By March, the first
month of the "DHF-year", there is already a significant (p < ,01) correlation
between the monthly and yearly incidence rates. It should be noted that the
incideace rates in February and Mar'ch have a muCh stronger correlation with the
total number of cases in the year.' immediately following than immediately pre-
ceding these month. Restated, the case rates at the nadir of disease activity
shOTil a much stronger' correlation with future, rather than pasts peak incideu.ce
-rates., Indeed, as far back as December, 3 months befor.'e the nadir of disease
activity, case rates are more closely correlated with future, rather than past
peak incidence rates, al"though p values do not reach the .05 leve.l.. Also, it
should be noted that by the onset of the rainy season in MaYf the severity of the.
dengue season is largely determined (r ~ .858 for May vs r = .931, .919, and
.944 for June, July, August, respectively). The quantitative linear regression
reJ.a~.1onships between monthly and yearly DHF incidence rate.s for several months
are presented in Table 2.

The main conclusions from this anaJ_ysis are that severe DHF seasons can
proba.bly be predicted with reasonable certainty 4 to 6 months in advanc:e of peak
disease activity, and that at least some of the factors which govet:n the extent
of disease activity during the rainy season are already well established during
the preceding dry season. These factors remain as yet undetermined.

REFERENCE:
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Table 11- .Relationship Between Number of Cases i~ Month vs Total
Number of Cases During Index Year

Month analyzed Nr

y = 4.69 x + 1535 .321 16Dec of preceding-DHF y~r

Jan of preceding-DHF year y = 6.05 x + 1533 .292 16

Feb of preceding-DHF year y = 9.42 x + 1393 .464 16

Mar of Index-DHF year y = 12.98 x + 1157 .696 16

'y 

= 12.27 x + 1198 .718 17Apr of Index-DHF year

May of Index-DHF year y = 11.78 x + 793 .858 17

Jun of Index-DHF year y = 5.07 x + 950 .931 17
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Figure 1. (A) Graph of mean number of hospitalized cases of DHF per
month, 1963-l978'(B) Graph of mean rank per calendar year
of each month. Numbers in parentheses below the line
represent the number of years in which the specified month
had the fewest number of cases of DHF; numbers in paren-
theses above the line represent the number of years in which
the specified month had the greatest number of cases.
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